The study of the efficiency of the reliability of systems or productive systems in scientific life has a significant and important role in the scientific and technological development of these systems. This study deals with the superiority of mass fuzzy exponential distributions (exponential, wibble, kama, natural logarithmic) in measuring the reliability of the machines of the successive system.
Introduction
The Reliability has become an important aspect of the life and effectiveness of equipment and machinery. The interest increased during the Second World War and expanded in the recent years as a result of rapid developments and the use of electronic devices and complex systems. The time of this development has been increased interest in studying the causes of holidays that result in the cessation of machines and devices at different , the breakdown of these machines and devices leads to material losses as well as low production ,
The Parallel production systems consist of many production systems and the effectiveness of these systems can be determined by reliability. Validity suggests that the system is effective or ineffective. The concept of reliability is the possibility of the ability of the machine or the device to complete the operations of non-failure (malfunction) either statistically, the reliability is the possibility that the machine or the device is working to accomplish a certain work for a period of time until the breakdown in this machine, Its occurrence is how long it will take to be repaired. Mistakes have an effect in the decision-making process to solve any problem. In practice, most of the problems faced by researchers may suffer from a lack of information or inaccuracy in the collection process. Adversely affect the solution of these problems. 
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The phenomenon that has the fuzzy character estimate the remaining time of the cancer patient misery of treatment for survival may determine the doctors a number of months and four months to stay alive and then will die life until we find that this patient may leave life before or after this time and hence the soul , The variable age of the patient is a misty variable, and other phenomena that have the fuzzy characteristics, the estimate of the operation period of the machine through the operating life of the machine and the expected time period in which the machine works without failure, such as working for two years, but this machine may fail before the period due to certain circumstances as high temperature or because of poor fuel and other factors that led to the breakdown of the machine ahead of time for breakdown, and here we find that estimate the function of the machine reliability and probably two years is hazy number.
Research problem :
The Diesel station north of Diwaniyah suffers from sudden stops at its engines, which have a negative impact on the production of electric power , as well as the lack of accuracy in times of breakdown and operation and we will study the fuzzy reliability .
The Search's Goal:
1-Calculating the reliability function of the system and the normal way of blurred failure times, which follow the exponential distributions of mass exponential and using the functions of belonging and non-trigonometric affiliation 2-Studying the distributions of mass fuzzy exponential and finding the preference of the exponential distributions of the Fuzzy groups in the calculation of the reliability of the successive system.
The theoretical aspect :
Introduction:
The reliability function [2] is defined as the probability that a vehicle will remain in a given system after time t, if our symbol of reliability function is:
As representing the probability density function(p.d.f) of the random variable reliability any vehicle represents the vehicle's ability to continuity work to certain time periods without stop working before but in fact can be the vehicle to stop working before the time period identified here will show the type of uncertainty in Determination of the duration of the vehicle's suspension, which is due to the presence of fuzzy at the time of suspension of the vehicle and therefore the reliability to be estimated will be a fuzzy reliability.
This chapter deals with some of the basic concepts in the fuzzy groups and clarifies the concept of ambiguous reliability. It also includes the study of some distributions of fuzzy failure times (The Mass exponential )
-Some Basic Concepts In Fuzzy Set
The Fuzzy group theory is a generalization of classical group theory. The set group can include the classical group as a special case. The fuzzy group theory mathematical deals with form strict group theory to describe Fuzzy terminology in Fuzzy groups of linguistic modifiers to represent the disparity slightly in meaning, we find that the concept of the degrees of membership or concept of values of organic probabilistic we can get it in a simple as it can represent a membership of some elements in the overall groups and that this membership change from full membership to non-membership and either have full membership or ownership of membership or perhaps a partial membership, and thus any phrase is described as a mathematical function of a group of couples, each of which value . There are some concepts of Fuzzy groups which we will discuss in detail as follows:
2-1 Fuzzy Groups Fuzzy Set
(( Zimmerman)) identified the Fuzzy groups as a set of elements that can be specific or non-specific so that each element that belongs to Group A and will be the degree of membership in one or non-specific to the group and the degree of membership of zero, and allows varying degrees between zero and one.
Thus, the group theory is characterized by the presence of the function of affiliation so that each element of the total group is associated with a number in the range [0,1] represents the achievement of that element of the characteristic which is trying to sub-group to represent it mathematically If we had a space that includes all the elements of a comprehensive group , A is called a blurred group and is called a function of belonging. We note that a function that is associated with that represents the degree of belonging of that element to group A [8] .  Triangular-Shape Membership Function [13] It is a function of three parameters (a, b, c) and its general form
2-2 α-cut
Is a function that has four parameters (a, b, c, d) and can be expressed as follows :
is a nonlinear exponential function that expresses the natural curve shape and its formula:
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Figure (1): represents the function of belonging -not belonging to the fuzzy number (reference No. 11)
-The Fuzzy Reliability
The Fuzzy reliability is defined as follows: The probability of working the vehicle with varying degrees of success and for a period of time t When calculating the reliability of any vehicle and for a specified period between t1 and t2, it is certain that the vehicle is working at time t1 but the vehicle may stop working before time t2 ie the time of stop t2 is something of uncertainty, For this reason, the value t2 is ambiguous and according to the group theory, the whole set of elements is fuzzy .
On this basis we will deal in this research with the concept of fuzzy reliability symbolized by the symbol and expressed as follows:
Let be part of a group whereas is a group of fuzzy event and if it expresses the performance of the vehicle to be operated and reflects the performance of a group of vehicles. From the definition of fuzzy conditional probability we have [15]: According to the definition of reliability we obtain: In equation (8) we obtain:
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We also assume that the random fuzzy variable represents the working time t of the system components. It is also assumed to have a distribution function and a cumulative distribution function ~)
Depending on the natural cumulative distribution function, the mathematical uncertainty is defined as follows:
(T ) 1
Is the cumulative distribution function of the upper limit at the cutting level-α : Is the cumulative distribution function of the minimum at the cutting level-α : The degree of belonging to the cumulative distribution function at the level of cutting-α
4-Fuzzy Reliability calculation of systems :
The components of any functional system are generally related to several forms, such as sequential correlation and parallel correlation, and there are doubleinstallation systems. Each of these forms has special mathematical treatment, the results of which are reflected in the results of the total system
4-2 Series System [5: pp74]
It consists of a set of components linked together in a way that can be represented in Figure (2-2) , which shows the connection of the system respectively, so that failure of one of the components causes the collapse of the entire system and that the success of the system depends on the success of the work of its components in this model to obtain the highest reliability so that The number of components is less than possible. If it is the uncertainty of the system of components, the reliability of the system is calculated as follows:
N represents the number of system dependencies 
Parallel System [5: pp74]
This system consists of a set of components that are related to each other so that the success of the system depends on the success of at least one component and lose the system function when the breakdown of all components at one time so the system's fuzzy reliability is: 
-Distributions of the exponential mass
This study included a study of a number of important distributions in measuring reliability, including:
Fuzzy exponential Distributions
The exponential distribution is one of the most common distributions that is a special case of gamma distribution and is associated with some continuous distributions such as (Pareto Distribution). If the random variable has a Pareto distribution with a parameter , the random variable is distributed in the exponential distribution . The risk function is a constant quantity, the probability density function for exponential distribution is as follows [16] :
) (t ; : Fuzzy probability density function : Measurement parameter for minimum exponential distribution : Measurement parameter for upper limit of exponential distribution The average is:
The distribution variation is: 
-Fuzzy Log-Normal Distribution [6][1]
This distribution is characterized by its close relationship to one of the most important statistical distributions and widespread, which is the normal distribution and can clarify the relationship as follows : If a random variable has a normal distribution with parameters , a random variable has the natural logarithmic distribution with the same parameters. Note that the new parameters do not represent the mean and variance of the variable. The logarithmic distribution has the following probability density function: Throughout this function we could get (C.D.F)
= The expected minimum for failure time .
= The expected maximum for failure time.
= The standard deviation to the minimum for failure time .
= The standard deviation to the maximum for failure time By using function ( C.D.F) fuzzy we could get the fuzzy reliability as follows :
And its average 
5-3(fuzzy Weibull distribution)
It is the most useful distribution of reliability analyzes by controlling the distribution parameters that enable us to make a fit for the distribution of( times) or (ages) . The Weibull distribution of 1951 was used by the researcher Wallodi Weibull for the experimental demonstration of changes in expansion Iron and also used to express the period of service spent by radio personnel. This distribution can be shortened to the exponential distribution when the shape parameter is equal to one and Wipple's distribution has an increasing failure rate when the shape parameter is greater than one and has a decreasing failure rate when the shape parameter is less than one.
The Variable Weibull and in which field its measurement parameter an form Therefore, the probability density function p.d.f is as follows [3: In case the distribution parameters are fuzzy then the probability density function will be defined as [9: pp82]:
Using this function we can obtain the aggregate function C.D.F:
Depending on the CD.F mist function, we calculate the uncertainty reliability function for the failure times on the following formula:
5-4 (Fuzzy Gama distribution)
One of the most important Gamma distributions used in the field of reliability which is often used as a model for the distribution of failure times in electrical, mechanical, and electromechanical systems. This distribution has the following probability density function [2] : ( 1) , 0 For the blended aggregate function of the Cama D.F distribution, it is defined as:
The fuzzy reliability function of the fuzzy Gama distribution [4] :
It is defined at the α-level :
Due to the importance of the location and population density of the Middle Euphrates region and the urgent need for electric power, a diesel station was established in Diwaniyah in 2012 with a design card of 196MW. It consists of 48 engines (generating unit with a capacity of 4.02 MW) distributed over 8 blocks and each block consists of 6 motors connected in parallel with auxiliary devices Fuel purifiers, oil purifiers, water treatment unit, oil heaters, boilers, air compressors and fuel tanks of both types (Diesel and HFo oil). It was initially operating on the fuel oil (Diesel) and then the automatic conversion of the operation of black oil for the low costs and economic feasibility.
Data collection stage :
Data on working times were collected from the planning and maintenance department of one block which consists of six motors connected in parallel for a period of five months from 1/1/2015 to 1/6/2015. All non mechanical and non-electrical stops were excluded. In some cases, the machine may be disrupted and then return to work on the same day before issuing the order for that fault, thus producing inaccuracies. In running the holidays, we are told that the holidays are maintenance times. The following table shows the times of holidays and one block. By collecting data and information on the production machines at the diesel station north of Diwaniyah, the stopping hours were obtained. As shown in Table ( In order to obtain the fuzzy reliability is extracted and for fuzzy numbers as shown below: 17~  26~  56~  32~  1  26~  22~  42~  13~  105~  2  22~  42~  62~  83~  42~  3  52~  170~  67~  61~  85~  4  87~  88~  13~  326~  56~ 1-The results obtained in the applied side in the measurement of fuzzy reliability showed that the logarithmic distribution is the best distribution among distributions. The exponential mass is the distribution with the highest reliability 2 -Due to the results obtained in the application side, the function of fuzzy reliability decreases with time as well as the holidays which increase with time due to the lack of spare materials and the equipment needed to maintain these engines for its durability.
3-In this study, the study of the applied side showed the fluctuation of the value of the reliability function and the mean time by the difference of the value of alpha .
4 -It has been concluded that the production machines suffer from frequent delays by observing the rate of holidays during the five months as a result of the lack of preventive maintenance of these engines because of the lack of equipment backup materials, which leads to a shortage of capacity of these machines . 
